The insulin secretagogue hormone and its long-acting agonist exendin-4 are new treatment agents for diabetes [1] . GLP 
sensitivity. Pancreatic islets isolated from these mice demonstrated altered cholesterol homeostasis and impaired insulin secretion in vitro.
These results establish a new role for ABCA1 gene in ␤ cell cholesterol homeostasis and insulin secretion, indicating that cholesterol accumulation may contribute to ␤ cell dysfunction in type 2 diabetes [5] . In the present study, we examined the effects of exendin-4 on ABCA1 expression in pancreatic ␤ cells.
Material and methods

Transfection of cells and luciferase reporter gene assay
The reporter construct contained the ABCA1 gene sequence, which spanned the region from -919 to ϩ224 as determined from the sequence that has been published [6] .
The segment of interest was amplified using PCR and cloned into the luciferase reporter gene (pABCA1-LUC). Purified reporter plasmid was transfected into INS-1 (at 60% confluence) using a conventional cationic liposome transfection methods (Lipofectamine; Life Technologies, Gaithersbueg, MD, USA). One microgram of Rous sarcoma virus-␤-galactosidase was added to the transfection mixture to monitor the efficiency of DNA uptake by the cells. All assays were corrected for ␤-galactosidase activity and the total amount of protein per reaction was identical. Both cDNA of Ca 2ϩ
/CaM-independent mutant of CaMKIV (CaMKIVc, 305 HMDT to DEDD) and constitutively active CaMKK mutant (CaMKKc, residues 1-434) were constructed as described previously [7, 8] . [9] .
Phosphorylation of CaMKIV at Thr
Statistical analysis
Statistical comparisons were made using one-way ANOVA and Student's t-test, with a P-level of less than 0.05 considered as significant. [1] . [5] . In this study, we found that exendin-4 also has a stimulatory effect on ABCA-1 expression at the transcriptional level.
Results
Effects of exendin-4 on ABCA1 expression
Phosphorylation of CaMKIV by exendin-4 in INS-1 cells
Our study showed that ABCA1 expression in INS-1 cells was enhanced by exendin-4 that was inhibited by STO-609, CaMKK inhibitor. It has been shown that CaMKK is capable of activating multiple protein kinases including CaMKI, CaMKIV, PKB, AMPkinase and SAD-B kinase. To determine which downstream effecter kinase of CaMKK is involved in this mechanism
Elevation of cholesterol levels in pancreatic islet cell, either in ob/ob mice that lacking ApoE and have diabetogenic obesity or in transformed ␤ cell lines directly overloaded with cholesterol, reduces glucose-stimulated insulin secretion. This correlation is consistent with that between the reduction in insulin secretion and the elevation of pancreatic islet cell cholesterol levels in mice lacking ␤ cell ABCA1 [4], suggesting that cholesterol has a direct effect on reduction of ␤ cell function. The important role of ␤ cell ABCA1 in glucose homeostasis was further underscored by the finding that rosiglitazone increases ␤ cell ABCA1 expression
We 
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Fig. S3 Time course of exendin-4-induced ABCA1 mRNA (A) and promoter activity (B). (A), INS-1 cells were incubated in
